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DETAILED ACTION 
Allowable Subject Matter 

Claims 4-22 are allowable over the prior art of record 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 
Applicant has claimed the following uniquely distinct features in the instant invention, 
which are not found in the prior art, either singularly or in combination: 
1 . Regarding claim 4 - A method for self-routing a packet through a b2 n xb2 n switching 
network comprising configuring the switching network with (a) 2 n output groups, each of the 
output groups having a distinct binary address in the form of bib>2. . .bn with b indistinguishable 
output ports, and (b) k super-stages of concentrators wherein each of the concentrators is a 2bx2b 
partial sorting network of interconnected routing cells and b of its 2b output ports are grouped 
into a 0-output group while the remaining b output ports are grouped into a 1-output group, the 
network being characterized by the guide y(l), y(2), . , y(k), where y is a mapping from the set 
{1, 2, . , k} to the set {1, 2, . , n}, and wherein the packet is either a real data packet destined 
for the output group at the binary destination address did 2 . . .d n , or an idle packet having no pre- 
determined destination, generating a routing tag ldy(i)dy(2). . .dy( k ) for the real data packet with 
reference to the guide of the network and the destination address of the packet, and routing the 
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real data packet through the network by using ldy(j) in the routing tag in the j-th super-stage 
concentrator, l<j<k, to select between the O-output group or the 1-output group of the j-th super- 
stage concentrator to emit the real data packet. 

2. Regarding claim 5 - A method for self-routing a packet through a b2 n xb2 n switching 
network, the network: including 2 n output groups, each of the output groups having a distinct 
binary address in the form of bit>2. . .bn with b indistinguishable output ports, and k super-stages 
of concentrators wherein each of the concentrators is a 2bx2b partial sorting network of 
interconnected routing cells and b of its 2b output ports are grouped into a 0-output group while 
the remaining b output ports are grouped into a 1-output group, and being characterized by the 
guide y(l), y(2), ... , y(k), where y is a mapping from the set {1, 2, ... , k} to the set {1, 2, ... , 
n} , and wherein the packet is either a real data packet destined for the output group at the binary 
destination address did2- . -d n , or an idle packet having no pre-determined destination, the method 
comprising generating the routing tag ld^ijdyp). . dy(k) for the real data packet with reference to 
the guide of the network and the destination address of the packet, and routing the real data 
packet through the network by using ldy(j) in the routing tag in the j-th super-stage concentrator, 
l<j<k, to select between the 0-output group or the 1-output group of the j-th super-stage 
concentrator to emit the real data packet. 

3. Regarding claim 6 - A method for self-routing a plurality of real data packets through a 
b2 n xb2 n switching network, the switching network being characterized by the guide y(l), y(2), . . 
. , y(k) where y is a mapping from the set {1,2...., k} to the set {1, 2, ... , n}, and having (a) 
b2 n external input ports, (b) 2 n output groups, each of the output groups having a distinct binary 
address in the form of bit>2. . .bn with b indistinguishable output ports, and (c) k super-stages of 



Application/Control Number: 09/882,328 Page 4 

Art Unit: 2662 

2b-to-b concentrators wherein each of the concentrators is a 2bx2b partial sorting network of 
interconnected routing cells where each of the routing cells is a sorting cell associated with the 
partial order "10 ('0-bound') < 00 ('idle') < 1 1 ('1- bound')", b of the 2b output ports of each of the 
concentrators are grouped into a 0-output group while the remaining b output ports are grouped 
into a 1-output group, and extra circuitry arranged at the output end of each of the concentrators 
wherein the extra circuitry is composed of 2b parallel lxl switching elements, one at each of the 
output ports of the concentrator, and each of the real data packets arriving at a distinct external, 
input port determining an active input port and destined for an output group at the binary 
destination address did2. . .d n , the method comprising generating an idle packet as a stream of '0' 
bits at each of the non-active external input ports, generating a routing tag ldy(i)dy(2). . .dy(k) for 
each of the real data packets with reference to the guide of the network and the destination 
address of the packet, generating a routing tag which is a string of k+1 '0* bits for each of the idle 
packets, routing the real data packets and the idle packets through the network by sorting the 
packets by the 2b-to-b concentrators of the network, wherein the sorting at each of the 
concentrators includes the sorting at each of the sorting cells of the concentrator such that the 
sorting is with respect to the associated partial order and is based upon the leading two bits, 
which are either '10* or 'IT for a real data packet, or W for an idle packet, of the routing tag of 
each of the two packets arrived at each of the sorting cells, and processing the routing tag of each 
of the packets by the extra circuitry at the output end of the concentrator before the said each of 
the packets exits from the j-th super-stage concentrator by removing the second leading bit from 
the routing tag or rotating the second leading bit to the end of the routing tag such that the 
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leading two bits of the routing tag of each of the packets at each of the j-th super-stage 
concentrators, l<j<k, are always 'ldy^' or '00* . 

4. Regarding claim 14 - A system for self-routing a packet comprising a b2 n xb2 n switching 
network, the switching network having (a) 2 n output groups, each of the output groups having a 
distinct binary address in the form of bit>2. . .bn with b indistinguishable output ports, and (b) k 
super-stages of concentrators wherein each of the concentrators is a 2bx2b partial sorting 
network of interconnected routing cells and b of its 2b output ports are grouped into a 0-output 
group while the remaining b output ports are grouped into a 1-output group, the network being 
characterized by the guide y(l), y(2), .. . , y(k), where y is a mapping from the set {1, 2, ... , k} to 
the set {1, 2, ... , n}, and wherein the packet is either a real data packet destined for the output 
group at the binary destination address did2. . .d n , or an idle packet having no pre-determined 
destination, routing tag circuitry for generating a routing tag Id^d^y • dy(k) for the real data 
packet with reference to the guide of the network and the destination address of the packet, and 
routing control circuitry for routing the real data packet through the network by using ldy(j) in the 
routing tag in the j-th super-stage concentrator, l<j<k, to select between the 0-output group or the 
1-output group of the j-th super-stage concentrator to emit the real data packet. 

5. Regarding claim 1 5 - A system for self-routing a plurality of real data packets comprising 
a b2 n xb2 n switching network having a plurality of 2b-to-b concentrators interconnected into a k- 
stage bit-permuting network characterized by guide y(l), y(2), . . . , y(k) where y is a mapping 
from the set {1, 2, ... , k} to the set {1, 2, ... , n}, and having (a) b2 n external input ports, (b) 2 n 
output groups, each of the output groups having a distinct binary address in the form of bit>2. . .bn 
with b indistinguishable output ports, and (c) k super-stages of 2b-to-b concentrators wherein 
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each of the concentrators is a 2bx2b partial sorting network of interconnected routing cells where 
each of the routing cells is a sorting cell associated with the partial order "10 ('0-bound') < 00 
('idle') < 1 1 ('1- bound')", b of the 2b output ports of each of the concentrators are grouped into a 
0-output group while the remaining b output ports are grouped into a 1-output group, and extra 
circuitry arranged at the output end of each of the concentrators wherein the extra circuitry is 
composed of 2b parallel lxl switching elements, one at each of the output ports of the 
concentrator, and wherein each of the real data packets arrives at a distinct external input port 
and is destined for an output group at the binary destination address did2. . .d n , idle-packet- 
generating circuitry, coupled to the external input ports, for generating an idle packet as a stream 
of '0 f bits at each of the external input ports of the switching network if no real data packet 
arrived at that external input port, routing tag circuitry, coupled to the external input ports, for 
generating a routing tag ldy(i)dy(2). . -dy^ for each of the real data packets with reference to the 
guide of the network and the destination address of the packet, or generating a routing tag which 
is a string of k+1 , 0* bits for each of the idle packets, routing control circuitry, coupled to the 
concentrators, for routing the real data packets and the idle packets through the network by 
sorting the packets by the 2b-to- b concentrators of the network, wherein the sorting at each of 
the concentrators includes the sorting at each of the sorting cells of the concentrator where the 
sorting is with respect to the associated partial order and is based upon the leading two bits, 
which are either '10' or 'IT for a real data packet, or '00' for an idle packet, of the routing tag of 
each of the two packets arrived at the cell, and extra circuitry at the output end of the j-th super- 
stage concentrator, l<j<k, for processing the routing tag of each of the packets before the said 
each of the packets exits from the j-th super-stage concentrator by removing the second leading 
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bit from the routing tag or rotating the second leading bit to the end of the routing tag such that 
the leading two bits of the routing tag of each of the packets at each of the j-th super-stage 
concentrators, l<j<k, are always 'ldy^' or '00'. 

The closest prior art, either singularly or in combination, fail to anticipate or render the 
above limitations obvious. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Conclusion 

Claims 4-22 being allowable, Prosecution On The Merits Is Closed in this application. 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

1. Kamaraj et al. (US 6,501,757 Bl) discloses an ATM switch. 

2. Yang et al. (US 5,940,389) discloses an enhanced partially self-routing algorithm for 
controller Benes networks. 

3. Szymanski, "Design Principles for Practical Self-Routing Nonblocking Switching 
Networks with O(NlogN) Bit-Complexity", IEEE, 17 May 1997, pages 1057-1069. 
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4. Szymanski, "Randomized Routing of Virtual Connections in Essentially Nonblocking 
Log N-Depth Networks, IEEE, 15 February 1994, pages 2521-2531. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Pezzlo whose telephone number is (571) 272-3090. The 
examiner can normally be reached on Monday to Friday from 8:30 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hassan Kizou, can be reached on (571) 272-3088. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (571) 272-2600. 
Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D.C. 
or faxed to: 

(703) 872-9306 

For informal or draft communications, please label ?PROPOSEDe or ?DRAFT= 
Hand delivered responses should be brought to: 

Jefferson Building 

500 Dulany Street 

Alexandria, VA. 
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